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EXECUTIVE SUMMARY

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a risk-based no further action
(NFA) decision for the Environmental Restoration area of concern (AOC) the TNT (the acronym
for 2,4,6-trinitrotoluene) Site as well as Solid Waste Management Units (SWMUs) 94H and 190.
Review and analysis of all relevant data for these sites indicate that concentration levels of
constituents of concern (COCs) are less than the applicable risk assessment action levels.
Thus, this AOC and these SWMUSs are proposed for an NFA decision based upon confirmatory
sampling data demonstrating that COCs that could have been released from these sites into
the environment pose an acceptable level of risk under current and projected future land use,
as set forth by Criterion 5, which states, "the SWMU/AOC has been characterized or
remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” (NMED March 1998). This NFA proposal describes the results of
characterization activities, investigations, and risk screening assessments performed at each of
these three sites, which are briefly summarized here.

The TNT Site in Operable Unit (OU) 1335 is an inactive explosives site that was characterized
during a SWMU assessment. The TNT Site was discovered in November 1999 when
earthmoving activities uncovered unexploded TNT in the area. Kirtland Air Force Base
Explosive Ordnance Disposal personnel assisted in the disposal of the unexploded TNT and the
subsequent investigation of the area. Sail samples collected from the area indicated the
presence of a few high explosives-related compounds at concentrations not considered to be
hazardous to human health for an industrial land use scenario. After considering the
uncertainties associated with the available data and modeling assumptions, it was determined
that ecological risks associated with the TNT Site were very low and that this site meets the
criterion for NFA.

SWMU 94H, the JP-8 (jet propulsion fuel grade 8) Fuel Spill Site in OU 1333, is a recent
subunit, discovered in August 2000 during the excavation of a trench near the north side of the
Small Open Burn Pit and directly west of the Large Open Burn Pit. SWMU 94H was
characterized and remediated during a Voluntary Corrective Action (VCA) conducted in 2001,
which included confirmatory sampling. The only COCs remaining after the VCA were a few
metals detected at levels above background concentration limits, none of which were present at
concentrations considered to be hazardous to human health under a recreational land use
scenario. After considering the uncertainties associated with the available data and modeling
assumptions, it was determined that ecological risks associated with SWMU 94H were very low.
Therefore, this site is proposed for an NFA decision.

SWMU 180, the Steam Plant Tank Farm in OU 1302, is an active tank farm with five
aboveground storage tanks located in the southwest portion of Technical Area |. Environmental
concern for SWMU 190 is based upon soil contaminated with #2 diesel fuel oil resulting from a
documented release in June 1991 when workers discovered fuel oil upwelling to the land
surface. SWMU 190 was characterized during seven field investigations, including the
discovery of the release with associated excavation and sampling in June 1991; a passive soil-
gas survey completed in April and May 1994; a near-surface Geoprobe™ investigation
completed in May 1995; a laser-induced fluorescence/cone penetrometer study completed in
November 1995; a deep-borehole investigation completed in November 1996; a deep-borehole
investigation associated with the installation of the Expedited Cleanup/Voluntary Corrective
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Measure system at the site of the known pipeline rupture in November 1998; and groundwater
investigations from both on-site and nearby groundwater monitoring wells. The COCs at
SWMU 190 included total petroleum hydrocarbons and associated volatile and semivolatile
organic compounds, none of which were present at concentrations considered to be hazardous
to human health or the environment under an industrial land use scenario. Based upon the
results of both the risk screening assessment and the investigations performed at SWMU 190,
this site is proposed for an NFA decision.
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1.0 INTRODUCTION

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a no further action (NFA)
recommendation for three Environmental Restoration Solid Waste Management Units
(SWMUs). The following SWMUs are listed in the Hazardous and Solid Waste Amendments
Module 1V of the SNL/NM Resource Conservation and Recovery Act Hazardous Waste
Management Facility Permit (NM5890110518) (EPA August 1993). Propasals for each SWMU
are located in this document as follows:

e The TNT Site, Southwest Test Area (Chapter 2.0)
» SWMU 94H, JP-8 Site, Lurance Canyon Burn Site (Chapter 3.0)
« SWMU 190, Steam Plant Tank Farm, Technical Area | (Chapter 4.0)

Each proposal provides a site description and history, summary of investigatory activities, and
the rationale for the NFA decision, as determined from assessments predicting acceptable
levels of risk under current and projected future land use.

REFERENCES

EPA, see U.S. Environmental Protection Agency.

U.S. Environmental Protection Agency (EPA), August 1993. “Module IV of RCRA

Permit No. NM5830110518-1,” EPA Region VI, issued to Sandia National Laboratories,
Albuquerque, New Mexico.
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4.0 SOLID WASTE MANAGEMENT UNIT 190, THE STEAM PLANT TANK FARM

4.1 Summary

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a risk-based no further action
{NFA) decision for Environmental Restoration (ER) Solid Waste Management Unit

(SWMU) 190, the Steam Plant Tank Farm, Operable Unit 1302, on Kirttand Air Force Base
{KAFB). SWMU 190 is located on federally-owned land controlled by KAFB (Figure 4.1-1).
Environmental concern for SWMU 1980 is based upon soil contaminated with No. 2 diesel fuel oil
{hereatfter referred to as “fuel oil”).

A release of fuel oil was documented at the site in June 1991 (SNL/NM February 1995).
Workers discovered fuel oil upweliing to the Jand surface in an area northwest of Tank 5 and
northeast of Tank 4. This area was excavated, and a leaking pipe was discovered
approximately 2.5 feet below ground surface {bgs). The pipe was cut and capped at both ends
to prevent further leakage. Facilities personnel continued excavating soil during the following
weeks to a depth of approximately 15 feet and a horizontal exient of 50 by 32 feet. However,
the full extent of the contamination could not be determined, and the excavated pit was
backfilled with the original contaminated soil. On August 27, 1991, the Steam Plant Tank Farm
was listed as ER Site 190, which is now referred to as “SWMU 190" {Gaither August 1991a,
SNL/NM February 1995).

Review and analysis of all refevant data for SWMU 190 indicate that concentration levels of

- constituents of concem (COCs) are below applicable risk assessment action levels. Thus,

SWMU 190 is being proposed for an NFA decision based upon soil sampling data. This NFA
demonstrates that residual contamination associated with SWMU 190 poses an acceptable
level of risk under current and projected future land use (DOE and USAF September 1895) as
set forth by NFA Criterion 5, which states, “the SWMU/AOC [area of concern] has been
characterized or remediated in accordance with current applicable state or federal regulations,
and the available data indicated that contaminants pose an acceptable level of risk under
current and projected future fand use” (NMED March 1998).

4.2 Description and Operational History

Section 4.2 describes the SWMU 190 site and discusses its operational history.

4,21 Site Description

SWMU 190 is an active tank farm located in the southwest portion of Technical Area (TA)-I at
the northeast corner of Hardin and Wyoming Boulevards {Figure 4.1-1). The site comprises
approximately three acres, is completely fenced, and contains five large, aboveground storage
tanks (Figure 4.2.1-1). A sixth aboveground storage tank, located south of the site boundary on
the south side of Hardin Boulevard, is not considered part of the site.
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Figure 4.2.1-1
Steam Plant Tank Farm, June 1993
(view is to the northwest from approximately Hardin Boulevard)
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On a regional scale, SNL/NM is located near the east-central edge of the Albuguerque Basin.
The Albuguerque Basin is a rifted graben within the larger Rio Grande Rift System, bounded on
the east and west by predominantly north-south trending faults. The site is located west of

the Sandia Fault (or Fault Zone), which is a down-tfo-the-west basin bounding fault of the
Albuquergue Basin (Hawley and Haase 1992). The siie’s topography, climate, soil, hydrotogy,
geology, ecology, cultural resources, and demographics are detailed in the TA-I Resource
Conservation and Recovery Act Facilities Investlgatzon (RFI} Work Plan (SNL/NM February
1995).

The site rests on a partially dissected bajada formed by coalescing alluvial fan complexes that
criginate in the mountain ranges to the east. The Holocene and Pleistocene deposits on the
surface are comprised of alluvial fan deposits shed from the eastern uplifts that interfinger with
valley alluvium. The thickness of these Holocene and Pleistocene deposits is thought to be less
than 10 feet (SNL/NM March 1994). Surficial deposits derived from the Tijeras Arroyo drainage
contain granitic and sedimentary lithologies from the Sandia Mountains, as well as sedimentary
and metamorphic lithologies from the Manzanita Mountains.

The soil at the sile has been identified as part of the Embudo-Tijeras Complex, which consists
of deep, well-drained, mederately alkaline scil (pH of 7.9 to §.4) that formed in decomposed
granitic alluvium on old alluvial fans (Hacker 1977). Permeability of this soil is moderate (0.6 to
2.0 inches/hour). The term “soil” in this context refers to the weathered and biologically altered
horizons above and within unconsolidated deposits, as soil scientists define it. Throughout the
remainder of this NFA Proposal, the term “soil” refers to any unconsolidated deposits whether or
not the deposits contain developed soil horizons, as defined by engineers, who have devised a
soil classification based upon mixtures of clay, silt, sand, and grave! to describe unconsolidated
deposits.

Groundwater monitoring for the area surrounding SWMU 190 is conducted as part of the Tijeras
Arroyo (formerly Sandia North) Groundwater (TAG) Investigation (SNL/NM March 1996). Two
water-bearing zones, the shallow groundwater systemn and the regional aquifer, underlie
SWMU 190. Two monitoring wells {TAI-W-01 and TAI-W-07, regional aquifer and shallow
groundwater system wells, respectively) are located immediately north of Tank 1 within the
boundaries of SWMU 190 (Figure 4.1-1). The depth to the shaflow groundwater system is
approximately 275 feet bgs and approximately 535 feet to the regional aquifer. The shallow
groundwater system flows in a southeasterly direction and is not used for water supply
purposes. Both the City of Albuquerque and KAFB use the regional aquifer as a water supply
source. The nearest regional aguifer water-supply well is KAFB-1, located approximately one-
half mile northwest (downgradient) of the site. Pumping of city wells has created a cone of
depression in the northem portion of SNL/NM that affects groundwater flow in the regional
aguifer in the vicinity of the site.

The natural ground surface at the site is nearly level, with a gradual slope to the south of 1 to

2 percent. Man-made secondary containment berms with local relief of 5 to 8 feet were
constructed around each of the five aboveground storage tanks within SWMU 190. Elevations
from naorth to south across the main portion of the site vary from 5,401 to 5,396 feet above mean
sea level, for a total natural relief across the site of 5 feet. A surface-water channel cuts across
the site frorn northeast to the southwest and becomes part of the TA—I storm-water system just
outside the southwest corner of the site.

A major drainage feature in the vicinity of the site is the Tijeras Arroyo, which is located
approximately 0.75 miles southeast of the site. Surface runoff from the site and surrounding
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areas of TA-l is collected in a combined aboveground and underground storm-drain system that
discharges adjacent to TA-1V into the Tijeras Arroyo. The arroyo originates in Tijeras Canyon,
which is bounded by the Sandia Mountains to the north and the Manzanita/Manzano Mountains
to the south. The arroyo trends southwest to west, eventually draining inio the Rio Grande,
approximately 8 miles west of SWMU 190. '

The site has been heavily disturbed by human activity for more than 50 years. Generally, the
diversity and abundance of ecological species in areas within and around TA-I varies at given
locations depending upon the quantity and quality of available habitat. Because of the amount
of human intrusion at the site, a diverse ecosystem is unlikely, although the site-specific species
have not been quantified. As part of fire-hazard mitigation, vegetation is completely controlled
by either herbicides or removal; therefore, no suitable habitat remains within the site boundaries
to sustain a viable ecological system.

422 Operational History

The aboveground storage tanks are built on concrete pads that are surrounded by native soil,
with berms of native material providing secondary containment. All five aboveground storage
tanks previously contained fuel oil to be used as a backup supply system for the SNL/NM Steam
Plant when the primary fuel supply (natural gas) was unavailable. Currently, Tanks 1 through 4
are empty except for residual product; Tank 5 is still operational. i necessary, Tank 5 would
supply backup fuel oil via underground piping through Pump House 1 to the Steam Plant,
located 1,700 feet to the north.

The original Steam Plant Tank Farm, consisting of Tanks 2, 3, and 4; Pump House 2; and
associated pipelines, was constructed in the late 1940s (Weston July 1994) and released to
SNL/NM by KAFB in 1950 (Gaither August 1991a). Tank 1 was constructed between 1964 and
1967; and Tanks 5, 6, and Pump House 1 were constructed between 1967 and 1973 (Wesion
July 1994). The backup supply system has never been utilized, and Tank 5 contains the
original product delivered. On-site capacities are as follows:

Tank Capacity {gallons)
1 250,000
2 50,000
3 50,000
4 250,000
5 500,000

Two pump houses (Figure 4.1-1) service the Steam Plant Tank Farm. Pump House 1 is located
south of Tank 4 and services Tanks 5 and 6, as well as the truck off-loading station. Pump
House 2 is located southwest of Tank 2 and services Tanks 1 through 4.

In June 1921, the only known release of fuel oil occurred at this location. The known release
and associated events caused the Steam Plant Tank Farm to be listed as a SWMU. The first in
the series of events to have impacted the site occurred outside of SWMU 190 at SWMU 32
(SNL/NM July 1995). On or around June 4, 1991, the main valve of Tank 5 was inadvertently
left open during a fuel-oil sampling event that caused more than 5,000 gallons (exact volume
unknown) of fuel oil io slowly drain through the pipeline and into Underground Storage

Tank 605-8 (SWMU 32), located at the Steam Plant. This and other underground storage tanks

AL/B-02/WPISNLI5000-4.doc 4-8 301462.249.09 08_[30/02 5:36 PM



at the Steam Plant were supposed to have been empty. On June 25, maintenance workers
noticed the concrete vault above Tank 605-8 was filled and overiiowing with fuel oil {SNL/NM
July 1995, Gaither August 1991a).

SNL/NM facilities personnel called a tanker truck company to remove the fuel oil from the
underground storage tank and haul it to Tank 5. After one 5,000-gallon load was transferred to
Tank 5, workers discovered fuel oil upwelling to the land surface at an area outside the berm
northeast of Tank 4 and northwest of Tank 5. The remaining fuel oil in Tank 605-8 at the Steam
Plant was removed and transported off site by the tanker trucking company.

A few days later (thought to be June 28—exact date unknown), the area northeast of Tank 4
and northwest of Tank 5 was excavated and a leaking pipe was discovered, which was then cut
and capped. After a few weeks (sometime in early August), facilities personnel continued
excavating the soil in an attempt tc determine the full extent of fuel-oill contamination. The
maximum dimensions of the excavation pit reached 50 by 35 by 15 feet (Figure 4.2.2-1).

During excavation, it became evident that the fuel-oil release was much greater than anticipated
(Gaither August 1991a). Although the full horizontal and vertical extent of contamination had
not been determined, the excavation was discontinued and the pit backfitied with the original
fuel-oil contaminated soil (Cox August 1991). On August 27, 1991, the Steam Plant Tank Farm
was listed as SWMU 190 (Gaither August 1991a).

During the preparation of the RFI Work Plan, “future plans” tentatively proposed the removal of
the four original aboveground storage tanks (Tanks 1 through 4} and associated piping
(SNL/NM February 1995). Because of the capacities of Tanks 5 and 8, Tanks 1 to 4 are no
longer needed. However, as of 2002 (and into the foreseeable future), no funding has been
allocated for the removal of these tanks (Langkopf April 2002). [f future funding were to become
available, the decontamination and demolition activities at SWMU 190 may include removing
the aboveground storage tanks and associated piping.

4.3 Land Use

This section discusses the current and projected future land uses of SWMU 190.

431 Current Land Use

SWMU 190 is presently an active site located within the boundaries of KAFB. The current land
use is industrial.

432 Future/Proposed Land Use

SWMU 190 has been recommended for industrial land use in the future (DOE and USAF

September 1995). The Steam Plant Tank Farm will be maintained as the backup fuel source for
the Steam Plant.
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4.4 Investigatory Activities

SWMU 190 has been characterized in multiple investigations and partially remediated during an
Expedited Cleanup/Voluntary Corrective Measure (EC/VCM). This section discusses the
SWMU 190 investigatory and remediation activities.

441 Summary

SWMU 190 soil contamination has been examined in a series of six investigations since the
early 1990s. Highlights of the investigations, operational history, and regulatory interactions are
provided in Table 4.4.1-1, with cross-references to sections of the text that discuss the details of
the investigations and provide reference citations.

The field investigations of soil contaminated by fuel oil at SWMU 190 consisted of:

« Investigation #1—the discovery of the release at the known pipeline rupture, with
associated excavation and sampling completed in June 1991;

+ Investigation #2—a passive soil-gas survey compieted during April and May 1994;

« Investigation #3—a near-surface Geoprobe™ investigafion completed in May
1995;

« Investigation #4—a laser-induced fiuorescence/cone-penetrometer test (LIF/CPT)
study completed in November 1995;

« Investigation #5—a deep-borehole investigation completed in November 1996;
and

» Investigation #6—a deep-borehole investigation associated with the installation of
the EC/VCM system at the known pipeline rupture completed in November 1998.

Investigations #3 and #5 were carried out under an RFf Work Plan (SNL/NM February 1995} to
determine the nature and extent of hazardous constituents in soil. Investigation #4 was
conducted under another subcontractor's work plan (PRC August 1995) associated with
verification of an innovative investigation technique. Although not technically part of the RF, the
LIF/CPT results were presented along with RF! results in two separaie Data Evaluation Reporis
(SNL/NM June 1996, SNL/NM January 1997).

Based upon the results of Investigations #1 through #5, Investigation #6 was conducted in 1998
and included additional site characterization as well as installation of a bioventing remediation
systemn (Weston October 1998). Although all of the soil samples collected at the site during the
earlier investigations showed that COC concentrations were at an acceptable risk level
(discussed in Section 4.6), the EC/VCM was implemented in accordance with the ER Project's
philosophy concerning “Best Management Practices.” No verification samples have been
collected to determine the effectiveness of the bioventing system. This NFA Proposal describes
only briefly the installation of the bioventing system {(Weston October 1998) and presents the
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Table 4.4.1-1

Historical Timeline for SWMU 190

Discussed
Month Year ~Event in Section Reference
Late [Tanks 2, 3, and 4, and Pump House 2 installed. 422 Gaither August 19%1a
1940’s Weston July 1994
(pre-
1951)
Between |Tank 1 installed. 422 Weston July 1994
1964 and
1967
Between |Tanks 5 and 6, and Pump House 1 installed. 422 Gaither August 1991a
1967 and Weston July 1994
1973
June 1001 |Site workers discover leaking pipe in the Tank Farm; | 4.2.2and | Gaither August 1991a
pipe cut and capped. 4.4.2
July 1991 [Sample of contaminated soils collected and sent for 442 IT August 1991
analyses.
August 1091 |Excavation ceased after reaching depth of 15 fi. 442 Gaither August
Extent of contamination could not be determined. 1991a,b,c
Contaminated soils returned to the excavation. Cox August 1991
August 1991 |Steam Plant Tank Farm listed as “ER Site 190" {(now 42.2 Gaither August 1991a
referred to as SWMU 180).
Aprilf May 1094 |PETREX passive soil-gas survey completed. 4.4.3 IT July 1994
NERi June 1994
February 1995 |Final Draft of the Technical Area-1 RFI Work Plan - SNL/NM February 1995
produced.
May 1995 |Surface and near-surface Geoprobe™ sampling 4.4.4 SNL/NM June 1996
{Phase 1 RF]) completed; samples collected between
0 and 30 ft at 40 locations. ]
Novermber | 1995 |LIF/CPT Demonstration Project completed. 445 PRC September 1985
PRC December 1995
November | 1996 [Deep borehote sampling (Phase 2 RF!) completed; 4.46 SNL/NM January 1997
samples collected to a maximum depth of 111 ftat 8
locations.
February 1997 |RFI sampling analytical results for surface and near- 4.4.4 SNL/NM June 1996
surface Geoprobe™ sampling documented in the
Data Evaluation Report.
July 1997 |RFI supplemental sampling analytical results for the 446 SNL/NM January 1997
deep borehole sampling documented in a
Supplemental Data Evaluation Report.
August 1998 |EC/VCM plan discussed at a public meeting. - -
October 1998 {EC/VCM plan finalized. 44.7 Weston Cetober 1998
November | 1998 |EC/VCM bioventing system installed at the known 447 Weston July 1998
pipeline rupture.
EC/NCM = Expedited Cleanup/Voluntary Corrective Measure.
ER = Environmental Restoration.
ft = Foot (feet).
IT = |T Corporation.
LIF/ICPT = Laser-induced fluorescence/cone penetrometer test.
NERI = Northeast Research Institute, LLC.
PRC = PRC Environmental Management, Inc.
RCRA = Resource Conservation and Recovery Act.
RFi = RCRA Facility Investigation.
SNL/NM = Sandia National Laboratories/New Mexico.
SWMU = Solid Waste Management Unit.
Weston = Roy F. Weston, Inc.
- = Information either not discussed in this report or did not have an associated reference.
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analytical data from borehole soil samples collected during the installation of the system. The
EC/VCM bioventing system continues to operate, removing COCs from the soil in the area of
the known pipeline rupture.

An additional study (Investigation #7) consists of a compilation of analytical data from nearby
groundwater monitoring wells. Although the groundwater monitoring wells discussed in
Investigation #7 were not installed specifically to address SWMU 190 fuel-cil contarnination, the
data provide further delineation of the extent of contamination from the known pipeline rupture.

Summaries of the field investigations are presented in chronological order starting with the
discovery of the release. During the RFI, sample numbers were coded to identify specific
information. For exampie, “TI190-GP001-005" refers to the TA and SWMU number (TA-,
SWMU 190), the Geoprobe™ location number, and the end depth of the borehole (in feet).
Some of the soil sample analytical results were originally reported in parts per million and parts
per billion, whereas others are reported in milligrams (mg) per kilogram (kg) and micrograms
(ng)kg. Regardless of the soil concentration units originally reported, this NFA Proposal uses
the concentration descriptor of pg/kg for total petroleum hydrocarbons (TPH), semivolatile
organic compounds (SVOCs), and volatile organic compounds (VOCs).

442 Investigation #1—Discovery of the Fuel-Qil Release

Investigation #1 was the discovery of the release at the known pipeline rupture, followed by
excavation to determine the extent of fuel-oil contamination and soil sample collection to
determine TPH ccncentrations and waste characteristics.

4.4.2.1 Nonsampling Data Collection

‘Nonsamp!ing data collection activities conducted as part of Investigation #1 were limited to
using heavy equipment to determine the extent of visibly contaminated soils.

4.4.22 Sampling Data Collection

On July 15, 1991 grab sample SNLA005404 was collected from the fuel-oil release site at
SWMU 190. The sample consisted of soil from a depth of approximately 5 feet bgs removed
from the vicinity of the known pipeline rupture (Figure 4.2.2-1). Based upon field judgment of
visible contamination, this sample was thought to represent maximum contamination levels.
The sample was collected to determine TPH levels in the soil for waste management
characterization and was analyzed for TPH (Analytical Method 3550/418.1 ), polychlorinated
biphenyls (Method 8080), and toxicity characteristic leaching procedure metals {(Methods 6010,
7470, and 7740) (EPA November 1986).

4.4.2.3 Data Gaps

The sampling team did not survey exact sample locations. The vertical and horizontal exient of
contamination was not determined.
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4424 Results and Conclusions

All analytes were nondetect except for TPH (17,200 mg/kg} and barium (1.6 mg per liter [L])

(IT August 1991). During excavation, it became evident that the fuel-oil release was much
greater than anticipated (Gaither August 1991a). Although the full horizontal and vertical extent
of contamination had not been determined, the excavation was discontinued and the pit
backfilled with the original fuel-cil contaminated soil {Cox August 1991).

443 Investigation #2—PETREX Passive Soil-Gas Survey

investigation #2 consisted of a limited passive soil-gas survey conducted in April 1994. This
survey was conducted at the site because excess soil-gas samplers (PETREX samplers) and
associated funding for analysis were available from another SWMU investigation at SNL/NM. It
was anticipated that the results of this “no-cost” survey could help determine the nature and
extent of contamination at the site.

The PETREX soil-gas collectors consist of activated charcoal adsorption elements in an inert
atmosphere contained by a resealable glass tube. The opened collectors were installed

18 inches bgs and exposed for approximately three weeks. The sampler exposure time was
determined to be two to three weeks according to exposure-time test samplers (time tests) at
other SNL/NM locations (NER1 June 1994). The response values (analytical results) are
reported as ion counts. fon counts are the unit of measure assigned by the mass spectrometer
to the relative intensities associated with each of the reported compounds. These ion counts do
not correlate to actual concentrations of reported compounds. Therefore, the values are best
used as a semi-quantitative measure for which a change in ion counts of an order of magnitude
is considered significant for distinguishing potential hot spots from background areas (NERI
June 1994).

4.4.3.1 Nonsampling Data Collection

There were no nonsampling data collection activities associated with Investigation #2 of
SWMU 190.

4.4.3.2 Sampling Data Collection

Twenty-five coliectors were installed at locations around the aboveground storage tanks, along
pipelines, at the site perimeter, and adjacent to the pump houses (Figure 4.4.3-1). IT
Corporation installed the collectors on April 27, 1994, using a bucket-style hand auger. After the
collectors were placed, the holes were backfilled with native soils, flagged, and the locations
measured from the corer of Pump House 2 {IT July 1994). The collectors were removed on
May 20, 1994, and sent to Northeast Research Institute’s analytical laboratory in Lakewood,
Colorado, to be analyzed for VOCs and SVOCs by thermal desorption—mass spectrometry or
thermal desorption—gas chromatography/mass spectrometry.
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4.4.3.3 Data Gaps

No quantitative evaluation of contamination could be obtained from the passive soil-vapor
survey.

4.4.3.4 Results and Conclusions

The analytical results for these 25 samples found values near background ion counts

for Samples -001 through -006, -008, -009, -011 through -017, and -021 through -025.

Samples -007, -010, -018, -019, and -020 showed elevated (one order of magnitude) ion count
values for benzene, toluene, ethylbenzene/xylenes, and C4-C15 aliphatic hydrocarbons (IT July
1994). The data suggested the presence of some hydrocarbons but no quantitative evaluation
was possible. During subsequent investigations (discussed in the following sections), soil
samples were collected at or near the PETREX sample locations that exhibited elevated ion
counts.

444 Investigation #3—Geoprobe ™ Investigation

In addition to the known pipeline rupture, one other potential release had been identified at
SWMU 190 prior to the development of the RFI Work Plan. In 1989, the Tiger Team observed a
potential release at Pump House 2. This pump house is approximately 10 by 6 feet and the
floor is 7 feet bgs. Pump House 2 contains pumps that distribute the fuel oil to and from Pump
House 1 and Tanks 1 through 4. At the time of the Tiger Team, there was a 3- to 4-inch
accumulation of fuel oil from leaking pumps standing on the floor of the pump house. The floor
of the pump house contains a French drain that was thought to be connected to a buried gravel
retention pit (Gaither August 1991¢). The potential release in the pump house was incorporated
into the sampling strategy proposed in the RFI Work Plan (SNL/NM February 1995).

As specified in the RFI Work Plan (SNL/NM February 1995), the conceptual model for
SWMU 190 in 1995 was as follows:

* SWMU 190 contained a known source of contamination and other potential
sources of contamination.

= The only known source of contamination at the time was the documented 1991
pipeline rupture.

» Undocumented but potential sources of contamination may have included fuel-oil
leaks in the piping system similar to (but probably less severe than) the known
release, leaks in the pump house through the floor drain, and leaks in the
aboveground storage tanks.

e The areal extent of fuel-oil contamination was not known but was considered to be
across the site.

= The vertical extent of contamination was unknown (at least 15 feet deep at the
June 1991 release site), but a possible extent of hundreds of feet bgs was
anticipated. This assumption is based upon the potential volume involved at the
June 1991 release site. The size of the release uncovered by the 1991 excavation
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indicated either that the pipe leaked for a long time before being noticed or that the
fuel-oil release moved through the soil more quickly than expected. Therefore, it
was deemed possible that fuel oil was migrating through the vadose zone toward
the water table.

The site-specific data quality objectives (DQOs) developed in 1995 for the SWMU 190
investigation included the following:

« Determining horizontal and vertical extent as well as maximum concentration of
hydrocarbons in the area of the known release;

« Determining whether soil containing hydrocarbons occurred in other areas of the
Steam Plant Tank Farm (such as the area around Pump House 2) at
concentrations above levels detectable by immunoassay field screening (Level 1),
and

« Characterizing the vertical and horizontal extent of potentially contaminated soil by
using Geoprobe™ soil sampling and a deep borehole investigation (Level |l
and Il1).

These DQOs were achieved by analyzing soil samples collected using the strategy described in
Section 4.4.4.2. When hydrocarbons were detected in the Geoprobe™ soil samples at
concentrations above the field screening method detection limit, additional samples were
collected from lower depths. If the Geoprobe™ laboratory analytical samples from the lowest
depth showed detectable concentrations, then the location was further investigated using a drill
rig (see Investigation #5).

4.4.4.1 Nonsampling Data Collection
The nonsampling data collection activities associated with Investigation #3 included:
« Review of engineering drawings to determine pipeline locations;

« Interviews with site workers regarding the activities conducted during the discovery
of the release (Gaither August 1991a); and

« Review of aerial photographs to document the development of the Tank Farm
(Weston July 1994).

Results of these data collection activities were incorporated into the site conceptual model and
used to determine the sampling locations and depths specified in the RFI Work Plan (SNL/NM
February 1995).

4.4.4.2 Sampling Data Collection
Investigation #3 was completed in May 1995 and consisted of collecting soil samples from
40 locations throughout the site (GP001 through GP040) (Figure 4.4.4-1) using a truck-mounted

Geoprobe™. The Geoprobe™ was not used at location GP036 due to limited access at the
time: instead a hand auger was used to collect samples from 2 and 5 feet bgs. Geoprobe™
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samples were collected at the other 39 locations at depth intervals of 0 10 2, 310 5, 8 to 10 feet
bgs, etc., until at least two consecutive 5-foot-depth intervals produced negative field screening
results (less than the detection limit). When necessary, the Geoprobe™ sampling continued to
the maximum attainable depth of 30 feet.

Field screening for TPH was conducted using an immunoassay method, specifically PETRO
RISc kits by EnSys, Inc. Based upon the results of the field screening, selected samples were
sent to on- and off-site laboratories 1o be analyzed for VOCs and TPH. The on-site laboratory
used mass spectrometry to detect VOCs (U.S. Environmental Protection Agency [EPA} Methods
8240/8260) and TPH (EPA Method 8015—modified). The off-site laboratory analyzed the
samples for VOCs (EPA Method 8240) and TPH (EPA Method 8015—modified) (EPA
November 1986). The number of samples collected is as follows:

Analyses Field Screening ERCL GEL
TPH (lmmunoassay) 162 0 0
TPH (8015-—modified) 0 120 27
VOCs (8240/8260) O 120 27
ER = Environmental Restoration.

ERCL = ER Chemistry Laboratory.

GEL = General Engineering Laborataories Inc.
TPH = Total petroleum hydrocarbons.
VOC = Volatile organic compound.

Geoprobe ™ sampling consisted of a hydraulic-driven probe that collected relatively undisturbed
soil in acetate sleeves encased in a 3-foot-fong stainless steel probe. The acetate sleeves were
then removed from the probe, cut into appropriate sample lengths, capped, taped, and sent for
field screening or laboratory analysis. Off-site TPH analysis required removing soil from the
acetate sleeve and transferring the sample into a laboratory-supplied jar.

4.4.4.3 Data Gaps

The Geoprobe™ sampling was designed to identify locations for the deep soil boring
(Investigation #5). Certain locations required further evaluation of the vertical extent of
contamination.

4444 Results and Conclusions

Immuncassay Technical Methodology and Analvtical Results

The immunoassay analysis technique relies on an antibody that is developed specifically to be
sensitive to the target compound. The antibodies in the PETRO RISc test kit are sensitive to
gasoline, diesel, jet fuel, or used lubrication oils, but are not sensitive to potential interference
compounds such as chlorinated solvents. The antibody’s specificity triggers a sensitive
colorometric reaction, providing a visual interpretation of the result.

The immunoassay analysis itself is a four-step process that includes sample extraction, sample
preparation, sample incubation, and interpretation of the result. Total run time is approximately
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25 minutes per analysis, and several samples can be run at cnce. The results are determined
by comparing the sample color to a standard using a photometer supplied by EnSys, Inc. The
EPA has approved the PETRO RISc test kits for inclusion in the third update of Test Methods
for Solid Waste, SW-846, under EPA Draft Method 4030 (EPA November 1986). Detection
limits vary from 10 to 130 mg/kg, depending upon the hydrocarbon in question. The
manufacturer states that this test method provides a detection level of 15 mg/kg (or 150 mg/kg
by dilution) when used to detect fuel oil. According to the manufacturer’s product information
sheet, the test method produces an occurrence rate of less than 1 percent false negative results
(i.e., the test reports a sample as “clean” when it is actually “dirty”). However, in order to
achieve this low occurrence rate for false negatives, the test method reports a relatively high
occurrence rate of false positives (i.e., the test reports a sample as “dirty” when it is actually
“clean”). The occurrence rate for false positives is reported to be less than 11 percent, which
implies that as many as one in ten positive results may be false.

Of the 162 TPH immunoassay analyses performed at the site, 14 showed positive results at
greater than 15 mg/kg, and 6 showed positive resuits at greater than 150 mg/kg. The positive
results were detected in various sample depth intervals from locations GP007, GP008, GP010,
GP011, GP013, GP017, GP036, and GP038 {Table 4.4.4-1} (Van Deusen May 1995). The total
depth of contamination could be determined for GPCQ7 (10 feet), GP00S (10 feet), GPQ10

(2 feet), GP013 (10 feet), GP036 (2 feet), and GP038 (15 feet). The total depth of
contamination could not be determined at GP011 or GP017, which produced detectable
concentrations at the 30-foot depth at each location. These two locations contained five of the
six total sample intervals that exceeded the upper (150 mg/kg) detection limit (Table 4.4.4-1).

. On-Site Laboratory Results

The on-site laboratory performed TPH analyses on 120 soil samples. Eleven samples had
detectable concentrations of TPH with values ranging from 98 to 49,000 (estimated J value)
mg/kg (Table 4.4.4-2)} (Lewis June 1995a). In this case, the “J” qualifier is associated with the
highest concentrations of TPH and signifies that the observed value exceeded the calibration
range of the analytical equipment (Koitenstette September 1995). Soil samples with detectable
TPH were obtained from various depths at locations GP007, GP008, GP013, GP016, GP017,
GP036, and GP038 (Table 4.4.4-2). The total depth of contamination was determined at all
locations except for GP013 and GP017, which had detectable concentrations of TPH at the
deepest sample interval at each location. The soll samples from the other 40 Geoprobe™
locations did not contain TPH above the detection limits of 50 mg/kg {Lewis June 1995a). In
addition, the on-site laboratory performed VOC (EPA 8240/8260) analyses on the same set of
120 samples (EPA November 1986). No target analyles were detecled in the soil samples
(Lewis June 1995b) at the detection limits specified in Table 4.4.4-3.

Off-Site Laboratory Resulis

Twenty-seven soil samples (including two duplicates) were sent to an off-site laboratory
{General Engineering Laboratories [GEL]} for confirmatory VOC analysis (EPA Method 8240)
and TPH analysis (EPA Method 8015—modified). The TPH concentrations in the soil samples
ranged from nondetect (in 12 samples) up to 52,100 mg/kg (Table 4.4.4-4). Acetone (up to
89.2 pg/kg) and methylene chioride (up to 133 ng/kg), both common laboratory contaminants,
were detected in numerous samples (Table 4.4.4-5). No other VOCs were detected in the soil
samples at the detection limits specified in Table 4.4.4-3.

AL/B-02AWP/SNL:r5000-4.doc 4-24 301462.249.09 08/30/02 5:36 PM



i

Table 4.4.4-1
Summary of SWMU 190 RF1 Geoprobe™ Soil Sampling (investigation #3)
TPH Analytical Results—Detections Only
May 1995
(On-Site Laboratory Immunoassay Analysis)

TP (Field Screening
Sample Attributes by Immunoassay®) (mg/kg)
Record Beginning Sample Detection Limit of
Number® ER Sample ID Depth (fi) Detection Limit of 15 150
NA TH90-GP007-010-S 8 >15) U {150)
NA T1190-GP008-010-S 8 >15 U {(150)
NA T1190-GP0O10-002-S 0 >15 U {150)
NA TIM90-GP011-010-8 8 >15 U (150}
NA Ti190-GP011-015-S 13 >15 >150
NA TH90-GP011-020-S§ 18 >15 >150]
NA TH90-GP011-030-S 28 >15 U (150)
NA T1180-GP013-010-S 8 >15 U (150}
NA Ti190-GP017-015-S 13 >15 >150
NA TI190-GP017-020-S i8 >15 U (150)
NA TI190-GP017-025-S 23 >15 >150
NA T1190-GP017-030-S 28 >15 >150)
NA TH90-GP036-002-S G >15 >150
NA TIM90-GP038-015-S 13 >1 U (150)

Note: Values in bold represent detected analytes.

aSamples were anatyzed by SNL/NM ER Chemistry Laboratory (Building 6540) using EnSys Inc., PETRC
RiSc test kits (Van Deusen May 1895).

bAnalysis request/chain-of-custody record.

ER = Environmental Restoration.

ft = Foot (feet).

GP = Geoproba™,

D = identification.

mgkg = Milligram(s) per kilogram.

NA = Not applicable.

RCRA = Resource Conservation and Recovery Act.

RFI RCRA Facility investigation.
S = Soil sample.
SNL/NM = Sandia National Laboratories/New Mexico.

SWMU = Solid Waste Management Unit.

Tl = Technical Area I.

TPH = Total petroleum hydrocarbons.

U = Analyte not detected above the method detection limit, shown in parentheses.
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Table 4.4.4-2
Summary of SWMU 190 RFI Soil Sampling (Investigation #3)
TPH Analytical Resulis—Detections Only
‘ May 1995
(On-Site Laboratory)

Sample Atiributes TPH {mg/kg)
Beginning
Record Sample Depth
Number® ER Sample ID {ft) Diesel Fuel No. 2P
3396 Ti190-GPDO7-010-S 8 2,200 J
3396 TI190-GP0038-010-5 8 490
3398 T1190-GP013-G10-S 8 570J
3398 T1190-GP013-015-S 13 98
3398 T1190-GP013-020- 18 1,400 J
3400 TI190-GP016-005-S 3 1,500 J
3400 TI190-GP017-020-S 18 [ 8OO J
3400 TI190-GP017-025-S 23 2,500 J
3400 TH20-GP017-030-5 28 3,000J
3508 TI190-GP036-002-55¢ 0 49,000 J
3508 THS80-GP038-015-85 13 1,000 J

Note: Values in bold represent detected analytes.

2Analysis request/chain-of-custody record.

bSamples analyzed by SNL/NM on-site ER Chemistry Laboratory and reported as Diesel 2 (Lewis 1995a).
°For GP036 the 2- and 5-ft samples were collected with a hand auger and were originally designated in
the fab report as BHO01.

BH = Borehole.

ER = Environmental Restoration.

ft = Foot (feet).

GP = Geoprobe™.

ID = |dentification.

J = The associated value is either below the practical quantitation limit or above the highest

calibration level and therefore is an estimated value {[sic} Lewis 1295a).
mgkg = Milligram{(s) per kilogram.
RCRA = Resource Conservation and Recovery Act.
RFI = RCRA Fagcility Investigation.
S = Soil sample.
SNL/NM = Sandia National Laboratories/New Mexico.

SWMU = Solid Waste Management Unit.
Tl = Technical Area |
TPH = Total petroleum hydrocarbons.
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Table 4.4.4-3

SWMU 190 RFI Soil Sampling (Investigations #3, #4, and #5)

VOC Analytical Detection Limits
May 1995-November 1996
(On- and Off-Site Laboratories)

Analyte Method Detection Limit (ng/kg)
1,1,1-Trichloroethane 1-2
1,1,2,2-Tetrachioroethane 1—-2
1,1,2-Trichlorosthane 1-2
1,1-Dichioroethane 1-2
1,1-Dichloroethene 1-5
1,2-Dichlcroethane 1-2
1,2-Dichloropropane 1-2
1,2-trans-Dichloroethene 1
2-Butanone 2-10
2-Hexanone 2-10
4-methyl-, 2-Pentanone 210 -
Acetone 2-10
Benzene 1-2
Bromodichloromethane 1-2
Bromoform 1-5
Bromomethane 1-2
Carbon disulfide 2-5
Carbon tetrachloride 12
Chlorcbenzene 1-2
Chlorodibromomethane 1
Chloroethane 1-2
Chloroform 1-2
Chloromethane 1-2
Dibromaochloromethane 1-2
Ethyl benzene 1-2
Methylene chloride 1-2
Styrene 1-2
Tetrachloroethene 1-2
Totuene 1-2
Trichloroethene 1-2
Vinyl acetate 2-10
Vinyl chloride 1-5
Xylene 34
cis-1,2-Dichloroethene 1-2
cis-1,3-Dichloropropene 1-2
m-, p-Xylene 2
o-Xylene 1
trans-1,2-Dichloroethene 1-2
trans-1,3-Dichloropropene 1-2

na'kg = Microgram(s) per kilogram.

RCRA = Resource Conservation and Recovery Act.
RFI = RCRA Facility Investigation.

SWMU = Sclid Waste Management Unit.

VOC = Volatile erganic compound.
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Table 4.4.4-4
Summary of SWMU 190 RFI Soil Sampling (Investigation #3)
TPH Analytical Results—Detections Only
May 1995
{Off-Site Laboratory)

Sample Attributes TPH (EPA Method 8015%) (mg/kg)
Beginning
Record Sample TPH—Ncnvolatile - TPH—Volatile
Numberb ER Sample ID Depth (ft) Fraction Fraetion
3394 TIM80-GP005-002-8S 0 2.8 ND (0.1)
3304 11190-GP007-010-S 8 739 ND (0.1)
3394 TIH90-GP00B-010-S 8 139 ND (0.1)
3397 T190-GP011-025-S 23 5.23 ND (0.1}
3397 T1190-GP013-020-5 18 637, ND (5)
3399 T1190-GP()17-020-S 18 328 ND (2)
3399 TI190-GP021-020-S 18 5.2 0.1
3402 T1190-GP026-010-S 8 ND (0.361) 0.24.
3402 TH90-GP026-012-S ND (0.365) 0.223
{(duplicate)
3402 TH90-GP028-610-S 8 ND (0.362) 0.22
3402 T1190-GP029-010-S 8 ND {0.364) 0.13
3402 TI190-GP030-010-S 8 ND (0.363) 0.107
3500 TIM90-GP036-001-SS 0 25,000 ND (2)
3509 THY0-GP036-002-SS 0 52,100 ND (1)
(duplicate)
3510 T1190-GP0G39-010-S 8 3.3 ND (0.1}

Naote: Values in bold represent detected analytes.

aEPA November 19886.
bAnalysis request/chain-of-custody record.

EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot {feet).

GP = Geoprobe™.

ID = |dentification.

ND () =Not detected above the method detection limit, shown in parentheses.

mg/kg = Milligram(s) per kilogram.

RCRA = Resource Conservation and Recovery Act.

RFI = RCRA Facility Investigation.

S = Soil sample.

3s = Surface soil sample.

SWMU = Solid Waste Management Unit.

Tl =Technical Area 1.

TPH  =Total petroleum hydrocarbons.
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Table 4.4.4-5
Summary of SWMU 190 RFI Soif Sampling (Investigation #3)
VOC Analytical Resulis—Detections Only

May 1995
(Off-Site Laboratory)
Sample Atiributes VOCs (EPA Method 82607} (ug/kg)
Record Beginning Sample
Number? ER Sample ID Depth {ft) Acetone Methylene Chioride

3402 TI20-GP026-010-S 8 ND (20) ND (2)

3402 [TI190-GP026-012-S (duplicate) 8 ND (20) 2.9.J (10)
3402 TI190-GP028-010-S 8 ND (20) 2.6 J (10)
3402 TH80-GP330-010-S 8 ND (20) 2.5 J (10)
3402 TI190-GP031-010-8 3 ND (20) 2.8J (10)
3402 TIM90-GP032-010-S 8 ND (20) 2.5 J (10)
3402 TI190-GP033-010-S 8 ND (20) 2.5J{10)
3509 TH90-GP036-001-S8 0 60.3 133
3509 TH80-GP036-002-S5 0 89.2 22.9

(duplicate)
3509 TH90-GP036-010-S 8 10.7 J (20) 5.75 BJ (10)
3510 TI190-GP038-020-S 18 12.9 .J (20) 5.11 BJ (10)
3510 TI190-GP039-010-S 8 12.4 J (20) 4.63 BJ (10)
Quality Assurance/Quality Control Samples (ug/L., unless otherwise noted)

3402 T1190-TBOO3-W NA ND (10) 1.48 BJ (2)
3402 TI180-TB004-S (ug/kg) NA 38.8 4,10 BJ (10)
3508 THS0-TBOOS-W NA ND (10) 8.16 B,
3509 THO0-TBD05-S {ugkg) NA 58.0 2.65 J {10}
3510 TI90-TB007-S {ug/kg) NA 227 3.34 BJ {10)
3509 TIMO0-EBOO2-W NA ND (10) 437 B
3402 TH90-FB001-S (pg/ka) NA 318 3.6J(10)
3510 T1190-FB002-S (ug/kg) NA 21.3 3.25 BJ (10)

Mote: Values in bold represent detected analytes.

3EPA November 1986.

bAnalysis request/chain-of-custody record.

B = Analyte detecied in an associated
blank.

EB = Equipment blank.

EPA  =U.S. Environmental Protection
Agency.

ER = Environmental Restoration.

FB = Field blank.

ft = Foot (feet).

GP = (Geoprobe™,

D = ldentification.

“J() =Thereported value is greater than or

equal to the method detection limit but
is less than the practical quantitation
limit, shown in parentheses.

ngfkg = Microgram(s) per kilogram.

AL/8-02(WPISNLr5000-4.doc
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pglt. = Microgram(s) per liter.

NA = Not applicable.

ND ( ) = Not detected above the method
detection limit, shown in parentheses.

RCRA = Resource Conservation and Recovery

Act.
RF1 = RCRA Fazcility Investigation.
s = Soil sample.
SS = Surface soil sample.
SWMU = Solid Waste Management Unit.
B = Trip blank.
Tl = Technical Area i.
VOC = Volatite organic compound.
w = Water sample.
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445 Investigation #4—LIF/CPT Technology Demonstration

An LIF/CPT Technology Demonstration Project was conducted at the site as part of a2

formal program to accelerate acceptance and application of innovative monitoring and
site-characterization technologies (EPA 1997a). The technology demonstration stakeholders
included the EPA, the U.S. Department of Energy (DOE), and the U.S. Department of Defense
(DOD). The U.S. Navy’s Site Characterization and Analysis Penetrometer System (SCAPS)
program spearheaded the technology development. The purpose of the demonsiration was to
facilitate the acceptance and use of the LIF/CPT technology for field screening of subsurface
petrofeum hydrocarbons. The demonstration was designed to compare LIF/CPT data to widely
accepted conventional sampling and analytical methods. This comparison was made by over-
boring LIF/CPT locations with hollow-stem auger drilling/split-spocon sampling. The LIF/CPT
technology had been successfully demonstrated in a marine-coastal environment, but the
stakeholders wished to verify success in a desert environment with a deep water table and a
substantial thickness of vadose zone petroleum contamination (PRC August 1995).

The demonstration examined contaminant concentrations using the LIF sensor for petroleum
detection. The sensor consists of a sapphire window used to transmit and return incident laser
light and contaminant-induced fluorescence. The LIF is incorporated into a standard CPT
system consisting of a truck, hydraulic rams and associated controllers, and the cone
penetrometer. The cone penefrometer contains sensors thai continuously log tip stress and
sleeve friction. The tip stress and sleeve friction provide indices that can be used to generate a
vertical profile of subsurface stratigraphy. The LIF uses a nitrogen laser to induce a
fluorescence response in soil. The LIF sensor and cone penetrometer data are interpreted and
plotted against depth by the on-board computer system. These data are then used to produce
vertical profiles that display soil classification and fluorescence versus depth {EPA August 1995,
EPA 1997a).

The demonstration was conducted in fwo phases during August and November 1995 In the
first phase, SWMU 190 was pre-screened in a pilot study to determine an appropriate site for
the formal demonstration. SWMU 190 was one of five desert sites in the southwest United
States included in this pilot study. Based upon the favorable site conditions and the positive
results of the pilot study, the site was chosen for the formal demonstration that was performed in
November (second phase). The demonstration was conducted by personnel from the Naval
Command, Control and Ocean Surveillance Center, Research, Development, Test, and
Evaluation Division’s SCAPS program (researchers, project managers, and technicians); PRC
Environmental Management, Inc. (project managers, geologists, and technicians); SNL/NM
Department 6621 (verification entity); and SNL/NM Department 7582 (health and safety
oversight). Personnel from EPA (multiple regions), the Western Governors Association, DOD,
DOE, and the New Mexico Environment Department (NMED) were present to oversee the
demonstration. The demonstrated technologies are evaluated elsewhere (EPA 1997a).
However, the soil sampling analytical resuits are relevant to the NFA Proposat and are
discussed below.

4.4.5.1 Nonsampling Data Collection

There were no nonsampling data collection activities associated with Investigation #4 at
SWMU 190.
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4.4.5.2 Sampling Data Collection

Phase 1

The first phase of the LIF/CPT investigation was completed between August 16 and 18, 1995. It
consisted of five SCAPS LIF/CPT pushes and three soil-sample pushes in the vicinity of the
June 1991 fuel-oil release (Figure 4.4.5-1). The procedures and methods used to conduct the
work are thoroughly discussed in the proposed work plan (PRC August 1995). The SCAPS
LIF/CPT pushes met refusal at a depth of approximately 52 1o 56 fest bgs in what was thought
to be a caliche zone (PRC September 1995). The SCAPS LIF/CPT pushes (P01 through P05)
and soil-sample pushes (S01 through S03) were collected adjacent to previous Geoprobe™

* locations from the May 1995 sampling event (GP013, GP015, GP016, and GP018). Due to the

presence of the steep-sided berm and the limitations of the SCAPS rig, the most highly
contaminated Geoprobe™ location (GP017) could not be accessed for a SCAPS LIF/CPT push.
At each location, the SCAPS LIF/CPT push was conducted ang the profiles plotted in the field.
The LIF data indicated the presence of petroleum hydrocarbons in the vadose zone in three of
the pushes (P01, P03, and P04). The data also found no fluorescent impact above background
levels in two of the pushes (P02 and P05) (PRC September 1995).

At select locations, three discrete soil samples were collected at depth: SC1 (52 feet), S02

(52 feet), and S03 (43 feet). Based upon the SCAPS LIF/CPT field plot, two samples (one
thought to be clean [S03] and one thought to be contaminated [S02]), were sent to Analytical
Technologies, Inc. (ATl) in San Diego, California, for laboratory analysis. The two samples
were analyzed for total recoverable petroleum hydrocarbons (TRPH) by EPA Method 418.1 and
for TPH by EPA Method 8015—modified. Sample S01 (which did not get sent to ATl) and a
split sample of S02 also were sent to the on-site analytical laboratory and were analyzed for
VOCs by EPA Method 8240/8260 and for TPH by EPA Method 8015—modified (EPA
November 1986).

Phase 2

The second phase, conducted November 1 through November 8, 1995, consisted of the formal
demonstration. In addition to the SCAPS LIF/CPT pushes and the sampling, ihe formal
demonstration also tested an independently developed technology very similar to SCAPS
LIF/CPT, called the Rapid Optical Screening Tool (ROST) system by LORAL Corporation.

The SCAPS LIF/CPT and ROST data were tested against discrete soil samples collected

by hollow-stem auger and split-spoon sampiing. A number of SCAPS LIF/CPT and ROST
pre-demonstration pushes (DP01 through DP09) and samples (DS01 and DS02) were
completed from November 1 to November 3, 1995, at locations adjacent fo existing Geoprobe™
tocations from the May 1995 sampling event (Figure 4.4.5-2). The berm around the most highly
contaminated Geoprobe™ location (GP017) was removed to allow access for the SCAPS rig.

From November 6 through November 8, 1995, the formal demonstration was conducted at three
locations (Figure 4.4.5-2). Each location included SCAPS LIF/CPT pushes (DP10 through
DP12), ROST pushes (DR10C through DR12), and hollow-stem auger boreholes (DB10 through
DB12). The locations were supposed to represent conditions ranging from highly contaminated

(DP11, DR11, and DB11) to moderately contaminated (DP10, DR10, and DB10) to not
contaminated
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(DP12, DR12, and DB12). As with the SCAPS LIF/CPT pushes in August, the maximum push
depth was around 55 fest bgs. Borehole DB12 was coniinuously sampled 4 to 5 feet beyond
the SCAPS LIF/CPT and ROST push refusal depth. The soil samples revealed that the refusal
was due to an extensive and thick layer of gravel.

4453 Dafa Gaps

Investigation #4 was not designed to determine the horizontal and vertical extent of
contamination at SWMU 190.

4454 Results and Conclusions

Phase 1

The on- and off-site laboratory analytical results for the three Phase 1 soil samples are
summarized in Table 4.4.5-1. All analytical results were nondetect for samples S01 and S03.
As determined by ATI, Sample S02 exhibited 12,600 mg/kg of TRPH and TPH resuits of less
than 250 mg/kg for gasoline-range and 21,000 mg/kg diesel-range (Table 4.4.5-1). As
determined by the on-site analytical laboratory, Sample S02 had minor hits of acetone

(5.1 J ng/mg), ethylbenzene (3.2 J pg/kg), p/m-xylenes (12 ug/kg), o-xylene (22 pg/kg), as well
as a TPH value of 31,500 J mg/kg (Table 4.4.5-1). The resulis of the laboratory data indicated
that contaminated soil near GP013 in the area of the June 1991 pipeline rupture are present at
deeper intervals than the depth obtained by the May 1995 Geoprobe™ sampling

(Investigation #3). The wide range of TPH concentrations from samples collected in close
proximity and at similar depths shows the erratic distribution of TPH in subsurface soils.

Phase 2

Numerous scil samples were collected from the borehole locations for laboratory analysis by
ATl in California. The analytical results presented in Table 4.4.5-2 show gross contamination to
the total depth of boreholes DB10 and DB11 (labeled SNLDB-10 and SNLDB-11 on

Table 4.4.5-2). Congcentrations ranged from nondetect {o 44,600 mg/kg of TRPH. The ATI
results for SNLDB-12 from 3 o 50 feet bgs were all nondetect. Two additional samples were
collected from near the bottom of borehole SNLDB-12 (at 54 and 58 feet bgs identified as
TI120-DB012-054 and TI190-DB012-058) and sent to the on-site analytical laboratory for TPH
analysis (EPA Method 8015—mcdified). Both samples were nondetect (<50 mg/kg) (Lewis
December 1995).

4.4.6 Investigation #5—1996 Deep Borehole Sampling
The deep-borehole sampling was completed in Novernber 1996 and consisted of drilling and

collecting soil samples with a dual-wali, casing-hammer drilt rig at locations identified during the
RFI near-surface Geoprobe™ sampling (Investigation #3).
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Table 4.4.5-1
Summary of SWMU 190 LIF/CPT Demonstration Soil Sampling {Investigation #4, Phase 1)
TPH and VOC Analytical Results—Detections Only
August 1995
{On- and Off-Site Laboratories)

Sample Attributes

Oif-Site Laboratory?

On-Site Laboratory®

Record
Number®

PRC Sample ID
and
ER Sample ID

Beginning
Sample
Depth (ft)

TRPHd

TPHe
Gasoline
Range

TPH
Diesel
Range

TPH
(mg/kg)

VOGS (ug/kg)

508960

SL190S01
(aka TI90-
CPT003-054)

515

(mg/kg)
NA

{mg/kg)
NA

{mg/kg)
NA

ND (<50}

AllND
{MDLs of 1 to 5)

PRC 4428
508960

SL190S02
(aka TI190-
CPT004-051)

51.5

12,600

<250

21,000

31,500 J

Acetone-5.1J
Ethylbenzene — 3.2 J
m-,p-Xylenes —12
o-Xylene — 22

PRC 4428

SL190S03

43

ND (<1)

ND (<5)

ND (<5)

NA

NA

Note: Values in bold represent detected analytes.
aSamples analyzed by ATI Laboratory in San Diego, California (PRC December 1995).
BERCE (Kottenstefte September 1995).
<Analysis request/chain-of-custody record.

4TRPH analysis based upon EPA Method 418.1.
*TPH analysis based upon EPA Method 8015—modified (EPA November 1986).
A/OC analyses based upon EPA Method 8260 (EPA Movember 1988).

aka
ATI
CPT
ER
EPA
ERCL

Also known as.
Analytical Technelogies, Inc.
- = Cone Penetrometer Test.
= Environmental Restoration.
= U.8. Environmental Protection Agency.
= Environmental Restoration Chemical Laboratory.

ft = Foot (feet).

b =1

dentification.

J = The associated value is either below the practical quantitation limit or above the highest
calibration level and therefore is an estimated value ([sic} Lewis 1995a).
LiF/CPT = Laser-Iinduced FluorescencefCone Penefrometer Test.

MDL

ng/kg
mg/kg
NA
ND ()
PRC
SL
SWMU
Ti
TPH
TRPH
voC

0y

AL/8-02Z\WP/SNI

L:x5000-4.doc

= Method detection limit.

= Microgram(s) per kilogram.
Milligram(s) per kilogram.
Not analyzed.
= Not detected above the method detection [imit, shown in parentheses.
= PRC Environmentat Management, Inc.
= Sandia National Laboratories/New Mexico.
Solid Waste Management Unit.

Technical Area .
= Total petroleum hydrocarbons.

= Total recoverable petroleum hydrocarbons.
= Volatile organic compound.
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Tabie 4.4.5-2

Summary of SWMU 190 LIF/CPT Demonstration Soil Sampling (Investigation #4, Phase 2)
TPH Analytical Results?

November 1996
(Off-Site Laboratory)
Sample Attributes TPH Diesel
End Depth TRPH Conceniration Concentration

t ocation {ft) (mg/kg) (mg/kg)
SNLDB-10 3.0 60 23

35 25 ND (<5)
5.0 gg a9
55 42 54
70 71 70
7.5 162 150

9.0 17 ND (<5)
a5 11 14
11.0 27 24
1.5 22 27
13.0 206 270
13.5 1,470 1,500
15.0 4,870 5,000
15.5 7,600 6,600
17.0 14,300 21,000
17.5 8,500 13,000
19.0 25,600 26,000
19.5 25,800 28,000
21.0 14,700 14,000
21.5 5,790 6,300
23.0 6,530 6,900
23.5 8,560 9,100
25.0 5,100 4,200
255 5,400 4,500
27.0 11,200 9,800
29.0 20,400 20,000
29.5 24,900 23.000
31.0 7,330 6,600
315 3,520 3,100
33.0 1,340 1,400
335 238,400 35,000
35.0 25,600 24,000
355 18,200 18,000
37.0 9,620 10,000
37.5 26,200 21,000
39.0 32,200 28,000
395 21,700 21,000

410 15,800 14,000

Refer to footnotes at end of table.
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Table 4.4.5-2 {Continued)
Summary of SWMU 190 LIF/CPT Demonstration Soil Sampling (Investigation #4, Phase 2)
TPH Analytical Resulls?
November 1996
(Off-Site Laboratory)

Sample Attributes TPH Diesel
End Depth TRPH Concentration Concentration
Location {ft) (mg/kg) (mg/kg)
SNLDB-10 (continued) 415 8,440 9,700
43.0 9,500 12,000
43.0 (Duplicate} 9,160 12,000
43.5 15,000 18,000
45.0 7,500 12,000
45.5 11,000 9,900
47.0 13,000 15,000
475 19,000 23,000
49.0 26,000 32,000
49.5 8,200 14,000
51.0 13,000 14,000
51.5 15,000 27,000
53.0 17,000 12,000
53.5 5,500 8,500
56.0 21,000 28,000
56.25 5,000 7,700
SNLDB-11 6.25 9.7 19
11.0 9.0 ND (<5)
11.5 ND {<1) ND (<5)
16.25 3,470 2,700
21.0 13,000 11,000
215 15,200 21,000
26.0 12,000 10,000
26.5 22,300 21,000
31.0 18,200 17,000
33.5 31,000 21,000
36.0 19,800 19,000
36.5 22,200 21,000
41.0 26,200 24,000
415 5,160 4,200
43.0 20,600 22,000
43.5 18,300 22,000
45.0 7,030 14,000
45.5 6,240 10,000
470 11,900 13,000
475 25,400 29,000
485 17,200 29,000

Refer to footnotes at end of table.
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Table 4.4.5-2 (Concluded)

Summary of SWMU 190 LIF/CPT Demonstration Soil Sampling (Investigation #4, Phase 2)

TPH Anaivtical Results2

November 1996
(Off-Site Laboratory)
Sample Altributes TPH Diesel
End Depth TRPH Concentration Concentration
Location (fr) (mg/kg) (mg/kg)
SNLDB-11 {continued) 49.0 44,600 39,000
49.5 7,340 8,900
51.0 14,700 14,000
51.5 23,600 25,000
53.0 16,100 16,000
53.5 13,600 13,000
55.25 21,400 20,000
SNLDB-12 all depths to 50 ft ND ND

Note: Values in bold represent detected analyles.

aSamples analyzed by AT] Laboratory in San Diego, California {PRC December 1995).

ATl = Albuquergue Technology Incubator.

f = Foot {feet).

LIF/CPT = Laser-Induced Fluorescence/Cone Penetrometer Test.

mg/kg = Milligram(s) per kilogram.

ND = Not detected above the method detection limit {unspecified).

ND ( } = Not detected above the method detection limit, shown in parentheses.
SNLDB = Sandia National Laboratories demonstration boring.

SWMU = Solid Waste Management Unit.

TPH = Total petroleum hydrocarbons.
TRPH = Totzal recoverabie petroleum hydrocarbons.
ALIS-02AVPISNL:5000-4. doc
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4.4.6.1 Nonsampling Data Coflection

No nonsampling data cofiection activities were conducted as part of Investigation #5.

4.4.6.2 Sampling Data Collection

Samples were collected from eight locations at the site (BH100 through BH107)

(Figure 4.4.6-1), starting at 34 o 36 feet bgs to depths as great as 109 to 111 feet bgs,
depending upon field screening results. On- and off-site laboratories analyzed samples for
VOCGCs, SVOCs, and TPH. Additionally, immunoassay-based test kits were used at all locations
to screen for TPH. A total of 83 soil samples were collected, including 7 for off-site analysis, 23
for on-site analysis, and 53 for immunoassay field screening. These totals do not include quality
assurance/quality control or waste management samples.

In accordance with the strategy specified in the RFI Work Plan, deep borehole soil samples
were collected within the site from two different areas that exhibited TPH contamination during
the near-surface soil-sampling program (SNL/NM June 1996). The boreholes were located in
the area of the known fuel-oil refease (near GP013 and GPG17) (Figure 4.4.6-1) and in an area
discovered during the near-surface soil sampling investigation (near GP011). Samples were
collected at S5-foot-depth intervals from 36 to 51 feet bgs, and thereafter at 10-foot intervals, until
at least two consecutive depth intervals produced negative field screening results.

The sampling procedure utilized a down-hole, hammer-driven split-spoon that collected
relatively undisturbed soil in stainless-steel sleeves within a 2-foot-long sampler. The sleeves
were then removed, capped and taped, and sent to either the on- or off-site laboratory for TPH
and VOC analysis. Samples for the immunoassay field scyeening were collected in the same
manner and hand-delivered to a temparary field laboratory for immediate analysis. Soil samples
obtained for off-site SVOC and VOC analysis were collecied by removing the scil sample from
the sleeves and transferring the sample into a laboratory-supplied jar.

Soil samples collected from the site were sent to an off-site laboratory and analyzed for VOCs
(EPA Method 8240) and TPH (EPA Method 8015—modified), with selected samples also

analyzed for SVOCs (EPA 8270). The on-site laboratory used mass spectrometry to analyze for
VOCs and TPH. The immunocassay analysis technique used PETRO RISc kits by EnSys, inc.

4.4.6.3 Data Gaps

No data gaps were identified in Investigation #5.
4.4.6.4 Results and Conclusions

Immunoassay Technicat Methodology and Analytical Resulls

The immunoassay analysis technique used for the deep-borehole investigation was the same
as that used for the near-surface investigation. For explanation of technical methodology, see
Section 4.4.4.4.
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Of the 53 TPH immunoassay analyses performed ai the site, 13 samples showed positive
results at greater than 15 mg/kg, and 11 samples showed positive resulis at greater than

150 mg/kg (original results from BH101-091, BH107-046, and BH107-051 are thought to be
false positives; see discussion below). The positive hits were found in various sample intervals
from locations BH101, BH105, and BH106 (Table 4.4.6-1) (Capitan December 1996). The total
depth of contamination was determined at all locations exhibiting contaminated soils.

The deepest contamination was found at BH101, with concenirations above the 15 mg/kg
detection limit found at the 79-foot depth. Locations BH101, BH105, and BH106 contained
three to five sample intervals (up to a 40-foot thickness) that exceeded the 150 mg/kg detection
limit (Table 4.4.6-1). All other TPH immunoassay analyses from the other five locations resulted
in nondetects. : :

As mentioned above, the original results from BH101-091, BH107-046, and BH107-051 are
attributed to the built-in false positive in the immunoassay method. Each of the three initial
sample analyses led to the impossible conclusion that the soils had TPH concentrations of less
than 15 mg/kg and greater than 150 mg/kg. Due to these suspicious restilts, the samples were
reanalyzed as BH101-091R, BH107-046R, and BH167-051R. The repeat analysis showed that
the soils were free of TPH contamination at both the 15 and 150 mg/kg detection levels. A false
negative response is also evident in comparing the results for samples collected at the 41-foot
depth in borehole BH101. The data show detectable concentrations in the 15 mg/kg
immunoassay method and no detectable concentrations in the 150 mg/kg immunoassay
method, but 7,200 mg/kg in the on-site laboratory TPH analysis (discussed below).

On-Site Laboratory Resulis

The on-site laboratory performed TPH (EPA Method 8015—modified) analysis on 23 soil
samples collected (Table 4.4.6-2) (Lewis January 1997a, 1997b, 1997¢). Of the 23 TPH
analyses performed, 3 showed positive results, with values ranging from 270 to 8,600 mg/kg.
TPH was detected in the soil samples obtained from 39-, 44-, and 69-foot sample intervals for
locations BH101, BH105, and BH106, respectively (Table 4.4.6-2). The total depth of
contamination was determined at each of these locations with two clean (nc detectable TPH)
samples coliected from below the scil intervais with detectable TPH.

in addition, the on-site laboratory performed VOC (EPA 8240/8260) analyses on the same set of
23 samples. Seven different analytes were reported from eleven samples (Table 4.4.6-3)
(Lewis January 1997a, 1997b, 1297c) with acetone and 2-butanone, both commeon laboratory
contaminants, being the most frequently detected analytes. BTEX (benzene, toluene,
ethylbenzene, and xylenes) compounds were detected in two samples (BH105-046 and
BH106-071) with o-xylene having the greatest concentration of 220 ug/kg (also the sample with
the maximum TPH conceniration).

Off-site Laboratory Resuits

Seven soil samples were sent to an outside laboratory (GEL) for independent analysis for VOC
(EPA 8240) and TPH (EPA Method 8015—modified). In addition, SVOCs (EPA Method 8270)
were analyzed for a select group of five samples. GEL reported the TPH data as “nonvolatile
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_ Table 4.4.6-1
Summary of SWMU 190 RFI Deep Borehole Soil Sampling (Investigation #5)
TPH Analytical Results—Detections Only
November 1996
(On-Site Laboratory Immunoassay Analysis)

TPH (Field Screening
Sample Atiributes by Immunoassay?®) (mg/kg)
Record Beginning Sample | Detection Limit Detection Limit of
Numbert ER Sample ID Depth (ft) of 15 150

NA T1190-BH101-036-S 34 >15| >150
NA T1190-BH101-041-3 39 >15 U (150)

NA T1190-BH101-046-S 44 >15 >150
NA TH90-BH101-051-S 49 >15 >150
NA TH90-BH101-071-8 69 >15 >150
NA TH90-BH101-081-S 79 >15] U (150)

NA T1190-BH105-036-S 34 >15 >150
NA TI190-BH105-046-S 44 >15 >150
NA T1190-BH105-051-8 49 >15 >150
NA T1190-BH105-073-S 71 >15 >150
NA TIM90-BH106-051-S 49 >15| >150
NA TH90-BH106-063-S 61 >15 >150
NA THS0-BH106-071-S 60 >15 >150)

Note: Values in bold represent detected anzlytes.

aSamples were analyzed by SNL/NM ER Chemistry Laboratory using EnSys Inc., PETRO RiSc test kits
(Capitan December 1996).

bAnalysis request/chain-of-custody record.

BH = Borehole.

ER = Environmental Restoration.

ft = Foot (feet).

ID = ldentification.

mgkg = Milligram(s) per kilogram.

NA . = Not applicable.

RCRA = Resource Conservation and Recovery Act.
RFI = RCRA Facility Investigation.

S = Soil sample.

SNL/NM = Sandia National Laboratories/New Mexico.
SWMU = Solid Waste Management Unit.

TI = Technical Area 1.
TPH = Total petroleum hydrocarbons.
U = Analyte not detected above the method detection limit, shown parentheses.
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Table 4.4.6-2
Summary of SWMU 190 Deep Borehole Soil Sampling (Investigation #5)
TPH Analytical Results—Detections Only
November 1996
(On-Site Laboratory)

Sample Atiributes TPH (EPA Method 8015%) mg/kg
Beginning Sample Depth
Record Number® ER Sample ID (ft) Diesel Fuel No. 2¢
5574 TI1920-BH101-041-5 39 7,200
5130 T1190-BH105-046-3 44 8,600
5130 TI1190-BH106-071-5 69 270

Note: Values in bold represent detected anaiytes.

agPA November 1986.

bAnalysis request/chain-of-custody record.
“Samples analyzed by on-site SNL/NM ER Chemistry Laboratory and reported as Diesel 2.

BH = Borehole.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.

ft = Foot (feet).

ID = [dentification.

mg/kg = Milligram(s)} per kilogram.

S = Soil sample.

SNL/NM = Sandia National Laboratories/New Mexico.

SWMU = Solid Waste Management Unit.

TI = Technical Area l.

TPH = Total petroleum hydrocarbons.
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Table 4.4.6-3
Summary of SWMU 190 Deep Borehole Soil Sampling (Investigation #5)
VOC Analytical Results—Detections Only
November 1996
(On-Site Laboratory)

Sample Attributes VOCs (EPA Method 82607) (ug/kg)
Beginning

Record Sample Ethyl

Number®? ER Sample ID Depth (ft) | 2-Butanone Acetone Benzene benzene Toluene |[m-, p-Xylene| o-Xylene
5574 TI190-BH100-039-8 37 ND (5) 7.6J(20) ND(1) ND (1) ND (1) ND (2) ND (1)
5575 TI190-BH103-051-8 40 ND (5) 56J(20) ND(1) ND (1) ND (1) ND (2) ND (1)
5130 T1190-BH105-046-8 44 43 42 22J(4) ND(N) 34 ND(2) 220,
5130 T1190-BH105-091-8 89 18J(20)) ND(5) ND {1) ND (1) ND (1) ND (2) ND (1)
5130 TI90-BH105-101-8 99 19 J (20) 7J(20) ND{1) ND (1) ND (1) ND (2) ND (1)
5130 TI190-BH106-071-S 89 130 340 ND(1) 12 ND (1) 33 21
5130 TI190-BH106-091-S 89 14 J (20) 7.8J(20) ND(1) ND (1) ND (1) ND (2) ND (1)
5130 TI190-BH106-101-8 99 13 J (20) 8.6J(20) ND(1) ND (1) ND (1) ND (2) ND (1)
5130 TH90-BH107-046-S 44 15 J (20) 8.9J(20) ND(1) ND (1) ND (1) ND (2) ND (1)
5130 TI190-BH107-051-S 49 18 J (20) 7.3J(20) ND(1) ND (1) ND (1) ND {2) ND (1)
5130 TI190-BH107-081-3 79 14 J (20) 8J(20) ND(1) ND (1) ND (1) ND (2) ND (1)

Note: Values in bold represent detected analytes.
2EPA November 1986.
bAnalysis request/chain-of-custody record.

BH = Borehole,
EPA =U.S, Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).
D = [dentification.
()
parentheses.
pg/kg = Microgram(s) per kilogram.
ND ( } = Not detected above the method detection limit, shown in parentheses.
S = Soil sample.
SWMU = Solid Waste Management Unit,
Tl = Technical Area .
VOC = Volatile organic compound.

= The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in
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fraction” and “volatile fraction”. These fractions represent the diesel-range hydrocarbons and
the gasoline-range hydrocarbons, respectively. It should be noted that the nonvolatile fraction is
reported as mg/kg while the volatile fraction is reported as ng/kg.

The TPH analytical results ranged from nondetect in the volatile fraction (for five samples) to
4,300 B mg/kg Tor one nonvolatile fraction analysis {Table 4.4.6-4). The “B’-qualifier signifies
that the analyte also was detected in the laboratory method blank. Overall, TPH was detected
in low concentrations (less than 2 mg/kg) in four of the samples, and at levels of concern
(greater than 50 mg/kg) in three samples (BH101-046, BH101-071, and BH105-0486).

VOC analytical results indicated the presence of 2-butanone, acetone, methylene chloride,
ethylbenzene, and xylene (total} in the soil samples (Table 4.4.6-5). Acetone and methylene
chioride are the most frequently detected analytes. It should be noted that acetone,
2-butanone, and methylene chloride are common laboratory contaminants. The BTEX
compounds were detected in two samples (BH101-046 and BH1G5-046) with xylene (total)
exhibiting the maximum concentration of 212 pgfkg, showing good correlation with the highest
TPH-volatite fraction results.

As required by the RFI Work Plan, the SVOC analyses were completed in order to characterize
degradation of the fuel oil in soil. At BH101, SVOC samples were collected from

highly contaminated soil (at 46 feet), moderately contaminated soil (at 71 feet), and
noncontaminated soil (at 101 and 111 feet). An additional SVOC sample was collected from
BH105-046 to further characterize the highly contaminated soil. The SVOCs
2-methylnaphthalene, dibenzofuran, fluorene, and phenanthrene were detected in the
contaminated samples {Table 4.4.6-6). The maximum concentraticn of SVOCs in an analyte
was phenanthrene from BH105-046 with 7,720 pg/kg. Numerous SYOCs were detected in the
associated equipment blank (Tabie 4.4.6-6). No other target SVOC analytes were detected in
the soil samples at the detection limits specified in Table 4.4.6-7.

447 Investigation #6—Investigation Associated with the Installation of the
Remediation System

Based upon subsurface investigations described above, an EC/VCM Plan was prepared for
SNL/NM by Roy F. Weston, Inc. (Weston} in the fall of 1998 (Weston October 1998). All
previous investigations showed that the only significant contamination at SWMU 190 was at the
site of the known pipeline rupiure. The EC/VCM proposed to construct a bioventing system to
remediate the subsurface fuel-gii contamination at this focation.

Weston constructed the bioventing system during the fall and winter of 1998 and early 1999.
The system contains four exiraction wells, screened in different geologic formations, in the
center of the contamination plume (Figure 4.4.7-1). Four vent wells (VW-001 through VW-004}
were constructed around the perimeter of the plume. A blower, used to remove air from the
extraction wells (EW-001 through EW-004), creates regions of iow pressure. The induced
pressure gradient provides oxygen to the subsurface to enhance aerobic degradation of the
contamination. The concept behind the bioventing process is to enhance aerobic
microorganism growth in the subsurface to expedite the chemical breakdown of the
hydrocarbons (fuel oil}. The microorganisms use the energy created from the oxidation-
reduction reaction to create new cells. Because the supply of oxygen is critical to the production
of new celt material, the bioventing system installed at SWMU 190 is designed to deliver

AL/B-02/WP/SNL:r5000-4.dos 4-49 301462.249.08 08/30/02 5:36 PM



Table 4.4.6-4
Summary of SWMU 190 Deep Borehole Soil Sampling (Investigation #5)
TPH Analytical Results—Detections Only

November 1996
(Off-Site Laboratory)
Sample Attributes TPH (EPA Method 8015%)
Record Beginning Sample | TPH—Nonvolatile TPH-Volatile
Numberb ER Sample ID Depth (ft) Fraction (mg/kg) Fraction {ng/kg)

5573 TH90-BH100-38-S 37 0.951 BJ (1.18) ND (25)
5573 T1190-BH101-046-S 44 897 B 1,530
5573 TH90-BH101-071-8 69 6148 ND (25)
5573 TIM190-BH101-101-S 29 1.28 B ND (25)
5573 T11906-BH101-111-8 109 0.621 BJ (0.661) ND (25)
5710 TI190-BH105-046-S 44 4,300 B 2,430
5710 TH90-BH105-091-8 89 0.485B ND (25)

Note: Values in bold represent detected analytes.

aEPA November 1986.

®Analysis request/chain-of-custody record.

B = Analyte detected in an associated blank.

BH = Borehole.

EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

ID = Identification.

J = The reported value is greater than or equal to the method detection limit but is less than the

practical quantitation fimit.
pglkg = Microgram(s) per kilogram.

ma/kg = Milligram(s) per kilogram:.

ND ( } = Not detected above the method detection limit, shown in parentheses.
S = Soif sample.

SWMU = Solid Waste Management Unit.

Tl = Technical Area |.

TPH = Total petroleum hydrocarbons.
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Table 4.4.6-5
Summary of SWMU 190 Deep Borehole Soil Sampling (Investigation #5)
VOC Analytical Results—Detections Only

November 1996
(Off-Site Laboratory)
Sample Attributes VOCs (EPA Method 8260%) (ug/kg)
Beginning
Record Sample

Number® ER Sample ID Depth (ft) [1,1-Dichloroethens| 2-Butanone Acetone Benzene |ChlorobenzenelChloromethane
5573 TI190-BH100-39-8 a7 ND (1) ND (2) 8.6J(10) ND(1) ND {1) ND {1)
5573 T1190-BH101-046-S 44 ND {1) 87.5 115 ND (1) ND {1) ND (1)
5573 T1190-BH101-071-S 69 ND (1) ND {2) 159 ND (1) ND (1) ND (1)
5573 T1180-BH101-101-S 99 ND (1) ND (2) ND (2) ND (1) ND (1) ND (1)
5710 TI1190-BH105-046-S 44 ND (1) ND (2} 173 ND (1) ND (1) ND (1)
5710 T1190-BH105-091-S 89 ND (1) ND (2) 56J(10) ND(1) ND (1) ND (1)

Quality Assurance/Quality Control Samples (ug/L, uniess otherwise noted)

5710 T/190-EB100-W NA 181 ND(2) 12.7 19.9 22.2 ND (1)
5710 T1190-FB-100-S (pglkg) NA 24.6 2,95 J (5) 26.7 16.5 20 ND (1)
5710 T1190-TB100-S (pg/kg) NA ND {1) 7.36 253 ND(1) ND (1) 1.26 J (2)
5710 TI180-TB100-W NA ND (1) ND (2} 52J(10) ND(1) ND (1) ND (1)

Refer to footnotes at end of table.
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Table 4.4.6-5 (Concluded)
Summary of SWMU 190 Deep Borehole Soil Sampling (Investigation #5)
VOC Analytical Results—Detections Only
November 1296
(Off-Site Laboratory)

Sample Attributes VOCs (EPA Method 82602) (ng/kg)
Beginning
Record Sample Methylene
Number? ER Sample ID Depth (ft) | Ethyi benzene chioride Styrene Toluene {Trichlorcethene Xylene
5573 TI190-BH100-39-S 37 ND (1) 11J{(10) ND (1) ND (1) ND (1) ND (3)
5573 Ti190-BH101-046-S 44 15  ND (1) ND (1) ND (1) ND (1) 192
5573 Ti190-BH101-071-S 69 ND (1) 55J(10) ND () ND (1) ND (1) ND (3)
5573 T1190-BH101-101-S 99 ND (1) 1.4J(10) ND(1) ND (1) ND (1) ND (3)
5710 TI190-BH105-046-S 44 ND (1) ND (1) ND {1) ND (1) ND (1) 212
5710 TI190-BH105-091-S 89 ND (1) ND (1) ND {1) ND (1) ND (1) ND (3)
Quality Assurance/Quality Control Samples (ug/L, unless otherwise noted)
5710 TIM90-EB100-W NA ND (1) ND (1) ND (1) 21.5 19.2 ND (3)
5710 T1190-FB-100-S (ug/kg) NA ND (1) 7.01B ND(1) 1.28 J (2) 23.7 ND (3)
5710 TI1190-TB100-S (ng/kg) NA ND (1) 4.7 B J (5) 1.02J(2) ND(1) ND (1) ND (3)
5710  / TI190-TB100-W NA ND (1) ND (1) ND (1) ND (1) ND (1) ND (3)
Note: Values in bold represent detected analytes.
aEPA November 1986.
bAnalysis request/chain-of-custody record.
B = Analyte detected in an associated blank. ug/L = Microgram(s) per liter.
BH = Borehole. NA = Not applicable.
EB = Equipment blank. ND ( ) = Not detected above the method detection limit, shown in
EPA  =U.S. Environmental Protection Agency. parentheses.
ER = Environmental Restoration. S = Soil sample.
FB = Field blank. SWMU = Solid Waste Management Unit.
fi = Foot (feet). B = Trip blank.
D = |dentification. Tl = Technical Area |.
J () =Thereported value is greater than or equal to the method VOC =Volatile organic compound.
detection limit but is less than the practical guantitation W = Water sample. '

limit, shown in parentheses.

ng/kg

= Microgram(s) per kilogram.
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Table 4.4.6-6
Summary of SWMU 190 Deep Borehole Soil Sampling (Investigation #5)

SVOC Analytical Resulis—Detections Only

November 1996

(Off-Site Laboratory)
Sample Attributes SVOCs (EPA Method 82702) (ug/kg)
Record Sample
Number® ER Sample ID Depth (ft) | 1,2,4-Trichlorobenzene | 1,4-Dichiorobenzene 2,4-Dinitrotolugne 2-Chlorophenal
5573 TI190-BH101-046-S 44 ND (167) ND (167) ND (167) D (187)
5573 TH90-BH101-071-8 69 ND (167) ND (167) ND (167) ND (167)
5710 TI190-BH105-046-S | 44 ND (167) ND (167) ND (167) ND (167)
Quality Assurance/Quality Control Sample (ug/L)
5710 | THS0-EB100-W | NA 52.1] 49.8 42,7 76.1
Sample Altributes SVOCs (EPA Method 8270%) (ng/kg)
Record Sample 4-Chloro-3-
Number® ER Sample ID Depth (ft) | 2-Methylnaphthalene methylphenol 4-Nitrophenol Acenaphthene
5573 TI180-BH101-046-S 44 2,460 J (3,290) ND (167) ND {333) ND (167)
5573 TI190-BH101-071-S 69 2,990 ND (167) ND (333) ND {167)
5710 TI190-BH105-046-S 44 7,280 ND (167) ND (333) ND (167)
Quality Assurance/Quality Control Sample (ng/L)
5740 |  THO0-EB100W [ NA | ND (5) | 88.4 30.2] 49.2
Sample Aftributes SVOCs (EPA Method 8270°) (ng/kg)
Record , Sample
Number? ER Sample ID Depth (ft) Dibenzofuran Fluorene Pentachlorophenal Phenanthrene
5573 T1190-BH101-046-S 44 2,330 J {3,290) ND {167) ND (187) 6,970
5573 T{190-BH101-071-8 69 678 J (1,330) ND (187) ND (167) 1,490,
5710 TI190-BH105-046-8 44 3,530 3,590 ND (167) 7,720
Quality Assurance/Quality Control Sample (ug/L)
5710 | THO0-EB100W | NA | ND (5) | ND (5} | 73.4 ND (5)

Refer to footnotes at end of table.
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Table 4.4.6-6 (Concluded)
Summary of SWMU 190 Deep Borehole Soil Sampling (Investigation #5)

SVOC Analytical Results—Detections Only
November 1996

(Off-Site Laboratory)

Sample Attributes SVOCs (EPA Method 8270%) (ug/kg)
Record Sample bis(2-
Numberb ER Sample ID Depth (ft) Phenol Pyreng Ethylhexyl)phthalate | n-Nitrosodipropylamine
5573 TH90-BH101-046-5 44 ND (167} ND (167) ND (167) ND (167)
5573 TI190-BH101-071-5 69 ND (167) ND (167) ND {167) ND (167)
5710 T1190-BH105-046-S 44 ND (167) ND (167} ND (187) ND (167)

5710

l

TI190-EB100-W

Quality Assurance/Quality Control Sample (M%L)

NA

59.1]

46.2

25.1|

57.1

Note: Values in bold represent detected analytes.

2EPA November 19886.

PAnalysis request/chain-of-custody record.

BH = Borehole.

EB = Equipment blank.

EPA  =U.8. Environmenial Protection Agency.
ER = Environmental Restoration,
ft = Foot (fest),
iD = ldentification.
J()
parentheses.
pg/kg = Microgram(s) per kilogram.
pg/l = Microgram(s) per liter,

NA = Not applicable.

ND () = Not detected above the method detection limit, shown in parentheses.

8 = Soil sample.

8VOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit,

T = Technical Area |

w = Water sample.

= The reported value is greater than or equal to the method detection limit but is less than the practical quantitation fimit, shown in



Table 4.4.6-7
SWMU 190 Deep Borehole Soil Sampling (Investigation #5)
SVOC Analytical Detection Limits

November 1996
(Oft-Site Laboratory)
Analyte ' Method Detection Limit {ug/kg)
1,2, A-Trichlorobenzene 167 .
1,2-Dichlorobenzene 167
1,3-Dichlorobenzene 167
1,4-Dichlorobenzene 167
2,4,5-Trichlorophenol 167
2,4,6-Trichlorophenol 167
2,4-Dichlorophens! 167
2,4-Dimethyiphenol 167
2 4-Dinitrophenol 333
2 A-Dinitrotoluene 167 |
2 6-Dinitrotoluene 167
2-Chloronaphthalene 167
2-Chlorophenol 167
2-Methylnaphthalene 187
2-Nitroaniline 167
2-Nitrophenol 167
3,3'-Dichlorobenzidine 833
3-Nitroaniline 200
4-Bromoghenyl phenyl ether 167
4-Chloro-3-methylphenol 167
4-Chlorobenzenamine 200
4-Chlorophenyl phenyl ether 167 B
4-Nitroanitine 167
4-Nitropheno! 333
Acenaphthene 167
Acenaphthylene 167
Anthracene 167
Benzo{a)anthracens 167
Benzo(alpyrens 167
Benzo{b)fluoranthene 167
Benzo(ghi}perylene 167
Benzo{k)luoranthene 167
Benzoic acid 333
Benzyl alcohol 167
Butylbenzy! phthalate 167
Chrysene 167
Di-n-buiyl phthalate 167
Di-n-octyl phthalate 167
Dibenzfa,hlanthracene 167
Dibenzofuran 167
Diethylphthalate 167
Dimethylphthalate a7
Dinitro-c-cresol 167

Refer to fooinotes at end of iable.
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Table 4.4.6-7 (Concluded)
SWMU 190 Desp Borehole Soil Sampling (Investigation #5)
SVOC Analytical Detection Limits

November 1996
(Off-Site LLaboratory)

Analyte Method Detection Limit (pg/kg)
Fluoranthene 167
Fluorene ‘ 157
Hexachlorobenzene 167
Hexachlorcbutadiene 167
Hexachlorocyclopentadiene 167
Hexachloroethane 167
Indens(1,2,3-c,d)pyrene 167
Isophorohe 167
Naphthalene 167
Nitro-benzene 167
Pentachlorophenal 167
Phenanthrene 167
Phenol 167
Pyrene 167
bis(2-Chloroethoxy)methane 167
bis{2-Chloroethyl)ether 1687
bis(2-Ethylhexyhphthalate 167
bis-Chicroisopropyl ether 167
m,p-Cresoi 167
n-Niirosediphenylamine 167
n-Nitrasodipropylamine 167
o-Cresol 167

rgkg
SVoC

= Microgram(s) per kilogram.
= Semivolatile organic compound.

SWMU = Sofid Waste Management Unit.
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additional oxygen to the subsurface microorganisms to accelerate asrobic reaction and
breakdown of the fuel oil.

Soil samples extracted during borehole advancement were analyzed for TPH using EPA
Method 8015—modified. Details regarding the design and construction of the remediation
system were provided in the EC/VCM Plan (Weston October 1998). The information in this NFA
proposal is limited to the soil sample analytical results and descriptions of the site geology
generated during the preparation of the EC/VCM Plan.

4.4.7.1 Nonsampling Data Collection

In support of the EC/VCM, two geologic cross sections were constructed to show subsurface
geology in the area of contamination at the Tank Farm (cross section locations are shown on
Figure 4.4.6-1). The two cross sections, A-A” and B-B’ in Figures 4.4.7-2 and 4.4.7-3 present
stratigraphy evident from eight boreholes drilled in November 1996 and from near-surface
geology (0 to 30 feet) from Geoprobe™ boreholes completed in May 1995.

Cross section A-A” shows a west-to-east profile through the AOC and cross section B-B’ a
south-to-north profite. Total depth of boreholes varied from 51 to 111 fest. All cross sections
reveal a general layered stratigraphy of sands, silty sands, sandy gravels, and clays to silty
clays. The sands are present from ground surface to 32 feet bgs and the silty sands from 32 to
54 feet bgs and from approximately 66 to 80 feet bgs. Sandy gravels and gravelly sands are
sandwiched between the silty sand layers. A 4- to 7-foot-thick clay-to-silty-clay layer begins at
78 feet bgs and another clay layer begins at 94 to 97 feet bgs. Sandwiched between the clay
layers is a 10- to 12-foot-thick layer of silty sands to sandy gravels. The upper clay layer is
considered to be a good confining boundary unit (as supported by contaminant data) that
impedes downward contaminant migration.

Estimated contaminated soil velumes were caloulated for four separate units within the
subsurface and used to optimize the bioventing system. Data obtained from the subsurface
investigations was used to delineate a contamination plume containing approximately

14,0692 cubic feet of contaminated soil within four distinguishable geclogic layers {(Weston
October 1998). The bioventing system design was based upon a cylindrical TPH plume with a
15-foot radius and an 80-foot depth (Figure 4.4.6-1).

4.4,7.2 Sampliing Data Collection

A total of six borings were advanced through the subsurface and completed as wells

(Figure 4.4.6-1). Extraction and venting wells were advanced using a dual-tube percussion rig
with a 9-inch outer diameter casing. Four borings were completed as vent wells on the
perimeter of the fuel-oil plume and designated VW-001 thrcugh VW-004. Two borings were
compieied as four extraciion wells {two completions nested in each borehole) near the center of
the plume and designated EW-001 through EW-004. For all of the soil borings, soil samples
were extracted at 10-foot-depth intervals with a 2-foot-drive, split-spoon sampler. Soil was
described and inspected for signs of hydrocarbon contamination. A Thermo-Environmental
photo-ionization detector with a 10.2 electron volt lamp was used to field-screen samples as
described in “Headspace Field Method,” Appendix C, 20 NMAC 5.12, New Mexico Underground
Storage Tank Regulations (NMED April 1295). This data was used only for qualitative
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purposes. Headspace analysis is used for lighter, more volatile petroleum products (such as .
gasoline), but does provide a general idea of the magnitude of contamination present in the soil
from the fuel oil.

Soil samples were extracted for laboratory analysis at both on-site (SNL/NM ER Chemistry
Laboratory, Building 6540) and off-site (CORE Laboratory, Denver, Colorado) facilities.
Samples were tested for TPH using EPA Method 8015-—mcdified for fuel cil.

4.4.7.3 Data Gaps

No data gaps were identified by Investigation #6. The effectiveness of the remediation system
has not been evaluated. The system was designed and installed as part of the ER Projects best
management practices to encourage biological degradation of COCs. This NFA proposal is
based scoiely upon the pre-VCM soil concentrations, therefore the lack of verification is not
considered a data gap.

4474 Results and Conclusions

The samples collected as part of the installation of the remediation system agree with piume
delineation estimates based upon previous subsurface investigations. The resulis shown in
Tables 4.4.7-1 and 4.4.7-2 indicate TPH concentrations from 64 J to 30,000 mg/kg for the on-
site laboratory and 0.15 J to 2,600 mg/kg for the off-site laboratory within the center of the
plume (samples from the extraction well boreholes). TPH concentration at a depth of 80 feet
was reported as less than the method detection limit (MDL) of 27 mg/kg, within the deeper of
the extraction well boreholes, and less than 27 mg/kg at the shallow depths of 10 feet. This
indicates the vertical boundary of the contamination plume is near 80 feel bgs. Vent wells were
designed to be installed in clean soil, outside the horizontal boundary of the contamination
plume. As expected, samples from the vent well boreholes were less than the MDL of 30
mg/kg; with the exception of a few locations that intercepted a small portion of the plume, as
indicated with paositive readings of TPH (i.e., TI190-VW-003-020-S, T1190-VW-004-040-S,
TI120-VW-004-060-S).

4.4.8 Investigation #7—Sampling of On-Site Groundwater Monitoring Wells

As described in Section 4.1.1, groundwater monitoring for the area surrounding SWMU 190 is
conducted as part of the TAG Investigation (SNL/NM March 1996). Two water-bearing zones,

- the shallow groundwater system and the regional aguifer, underlie SWMU 190. Two monitoring

wells, TAI-W-01 (the regional aquifer well) and TAI-W-07 (the shallow groundwater system
well), are located immediately north of Tank 1 within the boundaries of SWMU 190
(Figure 4.1-1). Well completion diagrams for these two wells are provided in Annex 4-A.

The depth to the shallow groundwater system is approximately 275 feet bgs at TAI-W-07. This
groundwater is not used for water supply purposes in the vicinity of the site. The southeasterly
slope of the potentiometric surface indicates that TAI-W-07 is slightly upgradient of the fuel-oil
release, and the nearest downgradient well in the shallow groundwater system is TA2-NW1-325
(Annex 4-A) located approximately one-half mile southeast of SWMU 190.
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Table 4.4.7-1
Summary of SWMU 190 EC/VCM Soit Sampling (Investigation #6)
TPH Analytical Results—Detections Only
October 1998
(On-Site Laboratory)

Sample Altributes TPH (EPA Method 8015%) (mg/kg}
Record Beginning Sample Pepth
Number? ER Sample ID (ft) Diesel Range Organics
600867 THS0-EW-001-020-S 18 18,000
600867 THS0-EW-001-030-S 28 17,000
600867 TH90-EW-001-040-S 38 12,000
600867 TI190-EW-001-050-S 48 11,000
600867 T1190-EW-001-060-S 58 4,800
600867 TI190-EW-001-070-S 68 30,000
600868 TM90-EW-003-020-S 18 11,000
600868 TI190-EW-003-030-S 28 3,800
600868 TIMO0-EW-003-040-S 38 9,300
600868 TI190-EW-003-050-S 48 3,700
600871 TH90-VW-003-010-S 08 91 J (110),
600871 TI90-VW-003-020-S 18 440
600872 TI190-VW-004-040-S 38 3,800,
600872 TH90-VW-004-060-S 58 860
600872 TH90-VW-004-070-S 68 64 J (110)
Note: Values in bold represent detected analytes.
2EPA November 1986.

bAnalysis request/chain-of-custody record.
EC/VCM = Expedited Cleanup/Voluntary Corrective Measure.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

EW = Extraction well.

ft = Foot (feet).

D = Identification.

J() = The reported value is greater than or equal to the method detection limit but is less than the

practical quantitation limit, shown in parentheses.
mgtkg = Milligram({s} per kilogram.
S

= Soil sample.
SWMU = Solid Waste Management Unit.
Tl = Technical Area I.
TPH = Total petroleum hydrocarbons.
VW = Vent well.
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Table 4.4.7-2
Summary of SWMU 190 EC/VCM Scil Sampling (Investigation #6)
TPH Analytical Resulis—Deteclions Only

October 1998
(Off-Site Laboratory)
Sample Atiributes TPH (EPA Method 80152) (mg/kg)

Record Beginning Sample Depth Total Exiraciable
Numbert ER Sample ID (1) Petroleum Hydrocarbons
600873 THO0-EW-001-020-S 18 2,400
600873 THe0-EW-001-030-S 28 2,600
600873 TI190-EW-003-030-S 28 510
600873 TI190-EW-003-090-S 88 300
600875 T1190-VW-001-050-S 48 0.15 J (0.5)
600875 TH20-VW-004-040-8 38 830
600875 TI190-VW-004-070-S 68 9

Note: Values in bold represent detected analytes.
aEPA November 1988.

bAnalysis request/chain-of-custody record.
EC/VCM = Expedited Cleanup/Voluntary Corrective Measure.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
EW = Extraction well.
f = Foot (feet).
ID = |dentification.
J(O)
practical quantitation Iimit, shown in parentheses.
mgkg = Miliigram(s) per kilogram.
S = Soil sample.
SWMU = Solid Waste Management Unit.
Tl = Technical Area .
TPH = Total petroleum hydrocarbons.
vw = Vent well.
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